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THE MIDWEST ENERGY PERSPECTIVE
Robert H. Bauer, Manager
Chicago Operations Office
Energy Research and Development Administration

Remarks presented at the Third Annual UMR-MEC Conference on Energy
at the University of Missouri-Rolla, Rolla, Missouri, on Octo
ber 13, 1976.
Good evening.

I hope that some of you here had an oppor

I must confess that my

presentation tonight resembles carrying

tunity to attend the public meeting spon

coal to Newcastle.

sored by ERDA in Chicago this June.

This conference has

Al

heard and will hear an impressive number

most 600 people from 10 states came and

of papers on energy resources.

gave us their views on ERDA's plans for

This

opportunity to exchange information is

energy research, development and demon

extremely valuable, especially since many

stration.

people tend to think of energy resources

worthwhile exchange of views.

in absolute terms.

The 10 states involved were chosen for the

We hear proponents

It was a very Interesting and

for solar energy or fusion energy, but

sake of convenience from the ERDA point of

often these persons speak only of the

view, and some of the information I'm go

resource they are promoting.

ing to present tonight has been borrowed

As a re

sult, energy discussions often operate in

from data we at the Chicago Operations

a vacuum, ignoring the relative merits

Office developed for that conference.

of competing technologies.

this reason I've redefined the Midwest

For

I would like to try to avoid this pitfall

for our purposes tonight as this 10-state

in speaking tonight on the energy situa

area.

tion in the Midwest.

Iowa, Kansas, Michigan, Minnesota, Mis

Since you have been

It includes Illinois, Indiana,

souri, Ohio, West Virginia and Wisconsin.

examining energy Issues In fine detail,
I would like to speak in broader terms

Consideration of these 10 states as a

about the energy situation in the Midwest.

region brings to mind the definition of a

We in ERDA have had several opportunities

camel as a horse designed by a committee.

lately to obtain some Insights into the

In some respects this region could have

broader aspects of our nation’s energy

been put together by the same people.

picture.

In another respect it is quite represen

Through a series of public

But

meetings we have obtained comments from

tative of the Midwest as a whole; this

business, Industry, public interest

region, like the Midwest itself, is char

groups and private citizens on our pro

acterized by the dramatic contrasts be

grams and how they affect the energy

tween the individual states.

problem.
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The Midwest region contains industrial

heavily Industialized; more than 30 per

states virtually without energy resources,

cent of all U. S. industry is found here,

while agricultural neighbors enjoy sub

including almost half of the country's

stantial fractions of the nation's fossil

steel production and all automobile manu
facturing .

fuel reserves.

It contains states criti

cally short of natural gas and others
nearly self-sufficient.

The agricultural production of the Midwest

It contains

region exceeds that of many countries of

states with substantial Investments in
nuclear power and states with none. In

the world.

Most of the nation's corn and

large percentages of other crops are pro

short, the principal characteristic of

duced here.

this Midwest region of ours is the diver

The total value of this crop

to the farmers of the Midwest exceeds $26
billion annually.

sity of the 10 states which make it up.
Missouri represents a microcosm of the
region.

In a very real sense, certainly one that

The population is centered in

two metropolitan areas.

is more than geographic, this region oc

The state's

cupies the nation's center.

industry ranges from agriculture and for

It is a high

ly populated, highly industrialized pro

estry to automobile manufacture and
aerospace engineering.

ducer of agricultural and manufactured
goods which flow outward from the region

My principal aim this evening is to esta

on a complex of transportation networks.

blish the notion that the nation's plan

And all this takes energy— lots of it.

ning for energy research, development and

If we look at the energy consumption of

demonstration should avoid the basic mis

the region in a simplistic way, that is,

take of considering the Midwest as a

as a monolithic region, we see a relative

monolithic region, quote, unquote, which

ly unsurprising picture.

possesses a set of assumed characteris
tics.

expected, oil and gas provide the largest

Our understanding of regional pro

share of regional energy needs— about 64

blems must be more sophisticated; it .
must go deeper.

percent.

ing I want to sketch out the rough out

But if we take the time to look deeper,

lines of the region's' energy resources and

we see a much more complex--and more mean

what our energy resources are

and how we use them.

Coal provides about 29 percent,

and hydroelectric power, nuclear and other
sources, the remainder.

In an effort to promote this understand

problems —

As might be

ingful— perspective.

Then, I intend to

We see dramatic con

trasts in the energy consumption of agri

briefly describe ERDA's plans for energy

cultural Iowa and industrialized Ohio

research, development and demonstration,

which uses more than four and one half

now and for the future. Lastly, I hope
to tie the two together.

times as much energy.

We can see that

Illinois, Ohio, Kansas and Michigan are
Some of you may be surprised to learn,

the most dependent on oil and gas to

for example, that better than a quarter

meet their needs.

of the nation's people live in this re

gas, the most critical fuel, Kansas Is

gion, most in major metropolitan areas.

almost four and one half times as depen

More than 40 cities with populations

dent on natural gas as West Virginia.

numbering in excess of 100,000 are loca
ted here.

In terms of natural

A look at the natural gas resources for

Many areas of the region are

the region shows us how the Kansas pattern
685

Kansas has been able to meet its own very

in the region.
Indeed, Illinois alone
could meet the energy needs of the region

large demand for gas with its own equally

if acceptable methods of mining and burn

large resources.

ing the soft, high-sulfur coal could be

of dependence developed.

Until recently,

Natural gas production

found.

At present environmental concerns

in Kansas in 1975 was approximately 8 50
trillion cubic feet, ten times that of

and federal law limit the utility of most

Ohio, for example.

Midwest coal.

Although Kansas has not shared In Ohio's

We are most dependent on those resources

critical gas shortage, even this gas-rich

in shortest supply— oil and gas.

state recently experienced curtailments

abundant coal reserves are not being uti

of up to 28 billion cubic feet.

lized for a variety of environmental,

This

technical, social and economic reasons.

region-wide shortage has induced many
states to turn to substitute fuels.

Our

Further, we are duplicating another aspect

In

Ohio, where Industry depends on gas for

of the national dilemma on the local lev

42 percent of its energy needs, the

el— reliance on imports.

switch has been, oddly enough, to oil.

The essence of today's challenge Is to

The cost of low-sulfur coals from the

wean this nation away from its dependence

West, combined with transportation costs

on oil and gas and onto alternative energy

and the ease of conversion to oil, have

sources— In short, to create new energy

made oil economically competitive.

choices, for the future.

And most of this oil is Imported, from

Twice before, this nation has shifted to

other regions or other nations.

new primary forms of energy:

Midwest

from wood to

oil reserves are minimal, with no state

coal In the 19th century and to oil and

possessing much more than one percent of

gas in this century.

national reserves.

60 years to reach maximum use.

In Missouri, the switch has also been to

afford to take another 60 years to accom

oil from natural gas.

plish the changeover we need now.

Consumption of

residual fuel oil doubled In 1975 from
1974 levels.

Each time it took
We cannot

On June 30, 1975, slightly over'five
months after it was created by Congres

There Is concern In the

state that Industry may switch to distil

sional legislation, the Energy Research

late fuel oils and liquid propane, endan

and Development Administration— or ERDA—

gering supplies to the residential sec

presented to the nation a plan for expe

tor .

diting this changeover.

Coal Is the Midwest region's most abun

ERDA's mission encompasses six major pro

dant energy resource.

grams:

Vast deposits are

found in Illinois and West Virginia, with

fossil energy; nuclear energy;

solar, geothermal and advanced energy

smaller, but significant amounts to be

systems; environment and safety; conser

found in Indiana, Iowa, Kansas, Michigan,

vation of energy supplies; and national

Missouri and Ohio.

security.

Roughly a quarter of

the nation's proven reserves are located

In the very short term— and by that we

here, with West Virginia leading in coal

mean between now and 1985--today's energy

production.

producers must be expanded to buy time

Illinois, with 65 trillion tons of proven
reserves, has the largest coal resources

for the development of new energy alter
686

natives.

safe, economical and environmentally

One of ERDA's main impacts during the

clean.

next few years will be the expanded use
of coal.

tors already operating, as well as those

This Includes those nuclear reac

under construction or on the planning
boards.

Coal is the country's most abundant fos
sil fuel.

A third aspect of ERDA's near term energy

Thirty years ago, it supplied

plan Is the enhanced recovery of oil and
gas .

75 percent of America's energy needs.
But today, that figure has slipped to
only 20 percent.

Today, current techniques recover only

Coal has borne the brunt of pollution

one-half or less of the total oil in a

regulations limiting the sulfur content

field.

of fuels, and that form of coal contain
ing very little sulfur is often too dif

techniques, hopefully Increasing produc

ERDA will assist the oil and gas

industry to improve conventional recovery
tion of oil by 500 million barrels and

ficult to mine or too difficult to trans
port economically.

natural gas by 3 trillion cubic feet each
year.

But today, coal Is staging a comeback.
However, we feel that in the short term,
One reason Is the fluidized bed combus

energy conservation is most likely to
give us our biggest payoff in terms of

tion system being developed In ERDA's
laboratories.

This system burns the coal

recognizable results.

in suspension with common limestone,

Because of our

past history of cheap, almost unlimited

which chemically removes the sulfur

energy, we as a nation have become some

pollutants up to 90 percent in some smallscale tests.

what wasteful in the ways we use energy.

Another focus of near-term planning Is on

Take many of today's buildings for exam
ple .

today's nuclear power reactors.
firm believer in nuclear energy.

I am a
One-third of our total energy budget is

And,

being used to operate the "Great American

as I read the polls, the American people

Indoors."

support nuclear energy.

Much of that energy Is care

lessly wasted.
Two of Missouri's major utilities are ad

The most visable symbols

are excessive lighting, large expanses

ding nuclear units to their systems.

of glass, central electrical controls

Both the plant in Callaway County and the

with no local switches and excessive heat
ing and cooling.

plant In Burlington, Kansas, will provide
Missourians with nuclear-produced electri
city .

One objective in ERDA's conservation plan
is to cut energy consumption in existing

The public is smart enough to know there

buildings by 20 percent and in new build

are nuclear issues still to be resolved—

ings by 30 percent by the mid-1980's.

waste disposal for example— but Is still
wise enough to see that the potential

Industry consumes 42 percent of the energy

benefits are worth the cost.

used in the United States.

Almost half of

this energy is rejected as unused waste
ERDA will work with American Industry to

heat.

develop more effective nuclear power

ERDA is working on ways to channel

this wasted heat into useful energy.

systems and ensure that these systems are
687

Transportation consumes over half of the

This nation must have a synthetic fuel

petroleum used in this nation.

program for the future and we have to

ERDA's

begin building it right now.

conservation program hopes to develop
more efficient autos, busses and trucks

In late 1975, ERDA chose New Athens, Illi

which now depend almost totally on petro

nois, as the site for the $237 million

leum and are among the most inefficient

Coalcon facility.

users.

attempt to demonstrate that high-sulfur

New concepts in combustion engines, such

coal can be economically converted into

as this gas turbine engine under develop

clean gas and liquid fuels.

ment by ERDA and the Chrysler Corporation

mates that the plant will convert 2,600

might use fuels other than conventional

tons of coal a day Into 3,900 barrels of

gasoline.

liquid fuel and 22 million cubic feet of

Cars might someday be powered

This facility will

ERDA esti

by batteries, either Improved versions

natural gas.

of today's lead-acid batteries or per

ERDA Is also working on ways to convert

haps, by new high-energy lithium-sulfur

coal into synthetic gas underground,

batteries built from arrays of pocketsize

removing the necessity of large and expen

cells like these.

sive mining equipment.

A fourth conservation area involves con

gasification might mean that deep under

verting discarded waste to forms that can

ground deposits of coal, inaccessible

be burned to produce energy.

today, might be reached.

One billion

Underground coal

tons of carbon-rich waste are generated

For example, the United States has an

each year by this nation,

estimated three trillion tons of coal in

ERDA's research into ways of converting

the Rocky Mountains and Alaska that are

much of this waste to usable forms could

beyond the reach of conventional mining

mean that tomorrow's energy furnaces

equipment.

might be fueled by today's trash.

ERDA's Laramie Research Center in Wyoming

Energy from farm wastes is of particular

is exploring a method for tapping this

interest to highly agricultural Midwest

buried treasure by Igniting the coal

states.

underground and then capturing the gas

It Is estimated, for example,

that the BTU content of corn residue

for transport to the surface.

alone is greater than the BTU consumption

Apart from coal, oil shale is another

of the machinery used to grow all Mid

potential contributor to this nation's

western crops combined, and that the

energy future during the. mid-term.

energy released from burning the entire
However, simply handling the shale Is an

nation's crop residues would equal that

enormous problem.

obtained from hydroelectric power.

To produce 1 billion

barrels of oil from shale would mean
During the mid-term between 1985 and 2000,

mining and processing 1.4 billion tons of

synthetic fuels manufactured from coal

rock and disposing of five-sixths of It.

and oil shale could become major energy

The enormous amount of spent shale waste

contributors.

left over may constitute too great an

We at ERDA do not consider synfuels—

environmental risk.

oil and gas made artificially— as an al

ERDA hopes to improve the economics of

ternative.

shale processing while, at the same time,

In our view, it Is a must.
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developing methods of solving the associ

Another emerging energy technology is

ated environmental problems.

solar energy used to heat and cool homes

Several other sources of energy exist to

and buildings.

day which are not being used significant

A number of experimental systems are be

ly.

Probably none will ever become a

ing evaluated by ERDA.

One of these Is

major long-term contributor, but each

at the Towns Elementary School, In Atlan

could make a significant local contribu
tion .

ta, Georgia, which has the largest amount

One is geothermal energy.

of floor space heated and cooled by solar
energy to date.

Today, the

Solar energy supplies

over 60 percent of the building's heating
and cooling needs.

only geothermal resource In the United
States generating electricity commercial
ly is the geysers steam field north of
San Francisco.

A somewhat different type of solar collec

There, electricity Is produced at costs

This solar "pond" is a cross between a

lower than those for comparable plants

waterbed and a greenhouse.

using fossil or nuclear fuels.

ERDA's Lawrence Livermore Laboratory,

tor Is also being developed by ERDA.
Designed by

it heats cold water by flowing it slowly
However, for all their apparent economy

through a specially-designed, plasticcovered trough. A single pond might be

and simplicity, geothermal sources are
not without problems.

over 300 feet long, 12 feet wide and only

Dry steam fields, such as those at the

3 to 4 inches deep.

geysers, are a relatively rare geological
phenomenon.

The windmill Is beginning to look more

There are 20 times more wet-

attractive as a source of cheaper energy.

steam fields, where hot water rises with
the steam.

ERDA's national plan includes a wind

Energy is far more difficult

conversion R&D program, and one of its

to extract from these hot-water steam

products is this eggbeater-shaped wind

fields, because of.the presence of highly

mill being tested at ERDA's Sandia Labs

corrosive salts dissolved In the water.

In Albuquerque, New Mexico.
are 15-feet apart.

ERDA is Investigating new methods of pip

Its blades

ing and extracting heat to improve the
A much larger wind turbine is being tested

productivity of these more abundant geo
thermal resources.

for ERDA by NASA's Lewis Research Center
at its Plum Brook Station in Sandusky,

But hot water or steam may not be the
most abundant geothermal resource.

Ohio.

All

Its propellers are two 2000-pound

evidence indicates that the real geo

aluminum blades spanning 125 feet in
diameter.

thermal bonanza is subterranean hot, dry
rock.

But even a combination of all these energy
resources - geothermal - wind - solar

Research Into ways of circulating fluids

heating and cooling cannot satisfy all

through these underground hot spots to

the energy demands of future generations.

tap their energy is in progress at the
Los Alamos Scientific Laboratory in New

On the longer term from the year 2000

Mexico.

onward, we are looking forward to the

Here, a core sample of hot rock

general use of at least one of three

is being examined by a Los Alamos Re
searcher.

"Inexhaustible" energy sources.
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They are:

essentially Inexhaustible electric power.

the breeder reactor, nuclear

fusion and solar electricity.

Among numerous proposed solar electric

ERDA's breeder program is directed toward

systems is the solar tower, such as this

the construction of a full-scale demon

artist's concept.

stration breeder reactor on the banks of

from the base and focused on a boiler at

the Clinch River In Tennessee.

the top of the tower.

The Clinch River Breeder —

which will

turbine.

ellites and manned spacecraft, might some

ing and retesting hardware and procedures

day be substituted for the boiler and

in smaller breeder reactors such as this

used to convert sunlight directly to

one In Idaho, which has operated continu

electricity without the use of steam.

ously for over a decade.

I must stress that all three of these

Fusion represents another "infinite ener

long-term technologies will require a

It is the process by

tremendous amount of time and work to

which the sun generates Its energy, and

bring them to the point of practical

If It can be duplicated on earth, future

commercialization where they can truly

generations might be free from dependence

serve the nation.

on fossil fuels for electricity.

ERDA Is working on them right now because

the process occurlng

we know it will take at least 20 or more

In today's nuclear reactors -- Involves

years to bring them to that point.

the splitting of atoms, fusion involves
forcing them together.

Photovoltaic solar cells,

cheaper than the ones that power our sat

will be the result of many years of test

Whereas fission —

Water in the boiler

is converted to steam which would turn a

produce more fuel than it consumes --

gy technology".

Solar heat is reflected

It's a process

These specific projects I've just men

that requires tremendous temperatures

tioned are really just a small sample of

and pressures, but it's also one that

the diverse energy research and develop

releases tremendous amounts of energy.

ment efforts going on throughout the

This device undergoing testing at the

nation to implement ERDA's plan.

Princeton Plasma Physics Lab Is attempt

want to suggest that what's being done Is

ing to achieve fusion within a magnetic

enough.

"bottle" necessary to maintain the high

merely a beginning effort.

temperatures.

areas where we definitely need to do more

It isn't.

I don't

What we have here is
One of the

Is in developing regional projects aimed
Another way to achieve fusion is by the

at solving regional problems.

use of laser beams directed toward a tiny
While this region is energy-poor In some

pellet of fuel.

respects, it certainly Isn't poor in a
ERDA has been supporting laser-fusion

resource that this conference has not

research at its Los Alamos Scientific

examined extensively, but Is In evidence

Laboratory, Lawrence Livermore Labora

here tonight— Its Intellectual, Indus

tory, and Sandia Laboratories, as well

trial and creative resources.

as the Naval Research Laboratory and

This Is

the part of the country where the auto

other smaller facilities around the na

mobile was developed, where agriculture

tion .

became a science and industry that feeds

Systems that convert sunlight to electri
city might also permit the production of

a good share of the world, where nuclear
690

energy was first harnessed and finally
commercialized.
What we need to do is to tap into these
regional resources.

In ERDA, we already

have a few resources of our own in the
Midwest region.

Out of the Chicago Oper

ations Office we deal with hundreds of
contractors, research laboratories, in
dustries and universities, many in this
region.

These include world-renowned

centers of research and development such
as Argonne National Laboratory, Ames Lab
oratory and many others.

The Morgantown

Energy Research Center works closely
with us, as do our many industrial con
tractors .
I'm not mentioning all this just to im
press you with ERDA's capabilities al
though I do think they are impressive.
I mention it to emphasize that the ERDA
Plan, coupled with our system of regional
offices and facilities, provides a frame
work on which government, industry and
various interests can build a structure
of cooperation and joint action to solve
our mutual energy problems.

This was

the principal message generated by ERDA's
June Public Meeting in Chicago.

Every

sector of the society must be Involved In
energy resource development if It is to
be accomplished sanely, effectively,
economically, and in time.
Through that meeting and conferences such
as this one, and through the day-to-day
activities of those in this room, I hope
that federal, state, local government and
private interests will develop new
methods of applying the considerable
human resources of this region to our
energy problem.
Thank you.
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